SUMMARY Exercise electrocardiograms must be interpreted with the understanding that not every positive test is indicative of coronary artery disease. Mitral valve prolapse mimics coronary heart disease clinically and often in the electrocardiographic response to exercise. Twelve patients with mitral valve prolapse in whom exercise testing was positive underwent a repeat study after beta blockade. All tracings returned to normal after adequate blockade, evidenced by 17 to 22% reduction of resting and exercise heart rates. To the best of our knowledge, this is the first such report in the English literature.
The resting electrocardiogram is a poor predictor of coronary disease, and the value of exercise testing in detecting myocardial ischaemia remains controversial.' Exercise tests must be interpreted with the understanding that not every positive test is indicative of coronary artery disease.
Mitral valve prolapse is a common entity, many of whose features mimic those of coronary artery disease. Resting and exercise-induced electrocardiographic abnormalities in repolarisation in patients with mitral valve prolapse compound further the problem of differentiation.
One of us has studied the effect of beta blockade on the resting electrocardiogram in mitral valve prolapse2 and suggested that these changes may be due to the result of sympathetic overactivity. As VE, ventricular extrasystoles; HR, heart rate.
Results
The Before beta blockade the average resting heart rate was 83-9 beats/min (range: 68 to 100 beats/min); on exercise the average peak rate reached 166.5 beats/min (range: 158 to 180 beats/min). One hour after propranolol the average resting heart rate was 69. 4 beats/min (range: 52 to 82 beats/min), 82-7% of that before beta blockade. The peak exercise rate was now 130 beats/min (range: 105 to 150 beats/min), 78% of that before beta blockade. All tracings returned to normal ( Fig. 1 and 2 ) when the exercise test was repeated one hour after oral propranolol. Fig. 3 a and b shows cardiograms from two patients in whom, even though the rate achieved after beta blockade was higher than that at which ST changes appeared before medication, the exercise electrocardiogram failed to disclose ST changes after propranolol. Following an attempt to elucidate the electrocardiographic findings in mitral valve prolapse by the effect of beta blockade on the resting electrocardiogram,2 sympathetic overactivity as the basis for these electrocardiographic abnormalities and other features related to mitral valve prolapse was studied and later confirmed by metabolic studies. 5 The adequacy of beta blockade in the present study was confirmed by 17 to 22% reduction in resting and exercise heart rates. The exercise response of all patients returned to normal ( Fig. 1 and 2 ). The pronounced "ischaemic" type ST depression appearing at exercise and during recovery returned to normal completely after beta blockade.
Thus our patients with mitral valve prolapse behaved similarly to the non-coronary group reported by Marcomichelakis et al.,6 in which 19 of 20 exercise tests returned to normal after beta blockade in patients none of whom had coronary heart disease or mitral valve prolapse. Exercise electrocardiograms after beta blockade, however, remained positive in 43 of their 44 patients with coronary artery disease; thus specificity and predictive value were improved without reduction in sensitivity. The chronotropic effect of propranolol does not seem to play a significant role as shown in Fig. 3 . Two patients showed "ischaemic" ST depression before propranolol at a rate of 109 and 82 a minute, respectively. After propranolol these rates were surpassed, 119 and 100 a minute, respectively, and yet no ST changes appeared.
Twelve out of the 38 patients with mitral valve prolapse who performed an exercise test showed an abnormal result, a prevalence of 3166%. Though the contour of the ST segment depression was "ischaemic"-like, its behaviour differed from that seen in true ischaemia. Thus, 75% of the patients showed the abnormal response in the middle of the exercise period; the ST depression persisted through the peak exercise stage in only 41-6% of our patients and in none did it originate at this stage.
Our results are in keeping with the thesis that the ischaemic-like electrocardiographic abnormalities in mitral valve prolapse at rest2 and at exercise are not of coronary origin, but are a consequence of sympathetic overactivity and increased catecholamines or of altered myocardial sensitivity to these amines. Furthermore, exercise-induced electrocardiographic changes resembling those of ischaemia may be mimicked by adrenaline infusion and blocked by oxprenolol. 7 If our observations are confirmed, the need for coronary angiography will be much reduced in symptomatic patients with mitral valve prolapse and positive exercise tests. We suggest that an exercise test after beta blockade should become part of the routine procedure in investigating such patients. Moreover, by eliminating false positive electrocardiographic responses in this group of patients, the specificity of exercise testing in the investigation of coronary heart disease will be improved. 
